SUMMARY Flow velocities in the basal cerebral arteries were studied by transcranial Doppler sonography. A longitudinal study was undertaken on 25 healthy newborn babies during the first 20 days of life, and a cross sectional study was 
Since the report by Bada et Systolic peak flow velocity, mean flow velocity (time-mean of the maximum velocity envelope curve3) and end diastolic peak flow velocity were recorded. The pulsatility index (PI) was calculated according to the formula PI=(S-D)/S, where S and D are systolic and end diastolic peak flow velocity.
Children under 1 year old were asleep, those over 1 year were awake during Doppler sonography. All children were studied in a horizontal position with the head in the midline. Only constant recordings of at least 15 seconds duration were analysed.
Mean reference values were calculated for flow velocities in middle cerebral, internal carotid, and anterior cerebral artery. Mean reference values for the first 20 days of life for different birth weights were derived from the data of the longitudinal study. Linear relations between flow velocities on day 1 and birth weight were found. The derived equations were used to calculate weight dependent values of each flow velocity for the first day of life.
From the linear relations between flow velocities and age the mean daily increase of each flow velocity was calculated and added to the weight dependent velocities of the first day of life. Mean reference values of flow velocities from 0-18 years were derived from the cross sectional study by an equation of non-linear parameters.5
The study was approved by the hospital ethical committee.
Results
In total 337 Doppler studies were carried out. Altogether 1347 vessels were insonated resulting in recordings of 4041 flow velocities. Depending on age and head size the basal cerebral arteries were found at different distances from the Doppler probe (table 1) . Bilateral examination of corresponding arteries showed variation of flow velocities between 2% and 8% intraindividually.
During the first 20 days of life all flow velocities increased linearly. The average daily increase of systolic peak flow velocity, mean flow velocity, and end diastolic peak flow velocity was about 1P5, 0-8, and 0*4 cm/second, respectively with no significant difference for various birth weights (table 2) . On average the pulsatility indices increased slightly from 0-69 to 0-72 within this time. The mean values of systolic, mean, and end diastolic arterial blood pressure of all children increased significantly from 54/43/32 mm Hg on day 1 to 75/57/44 mm Hg on day 20.
Beyond the 3rd week of life flow velocities increased less quickly. Maximal velocities, which were about three to four times as high as those of the first days of life, were found at an age of 5-6 years. After that flow velocities decreased to about 70% of the maximal velocities by the age of 18 years. On average the pulsatility indices decreased from 0 70 tinsonation of the vessel through the anterior fontanelle. §1nsonation of the vessel from high frontally. Illnsonation through the occipital foramen. The other vessels were insonated through the temporal bone. Velocities not differing more than 30% from these The cross sectional area of the basal cerebral arteries in young adults is three times higher than that of newborn babies.12 13 The adult values are reached at the age of 6 years. The brain weight trebles during the first 6 years of life. ' 
